Background: Individual health beliefs are likely to play a key role in how people respond to knowledge and information about the potential harm from smoking and alcohol abuse. The objectives of the study were to 1) explore whether functional beliefs and risk minimizing beliefs were associated with intention to quit smoking and confidence to quit smoking and 2) explore whether functional beliefs and risk minimizing beliefs were associated with intention to quit alcohol drinking and confidence to quit alcohol drinking.
Methods: A cross-sectional survey was conducted in 2013 among health care workers working in Thailand. Using predicted factor scores from factor analysis, the relationship between factor scores for each of the two beliefs and intention to quit and confidence to quit were tested using ANOVA and further adjusted for age and sex using linear regression. Results: Functional beliefs were inversely associated with the intention to quit and confidence to quit smoking. Both functional beliefs and risk minimizing beliefs were each inversely associated with the intention to quit and confidence to quit alcohol drinking. Conclusion: Our study enhances the understanding of the complexities of health beliefs regarding these two commonly abused substances. As functional beliefs were associated with smoking and alcohol use, interventions to counter the cultural values and individual beliefs about the benefits of smoking and alcohol use are needed. Tackling risk minimizing beliefs by providing individualized feedback regarding harm may also be useful in alcohol drinkers.
Background
The prevalence of alcohol drinking and smoking is high globally and evidence has shown that these risky health behaviors may lead to many negative consequences, with the risk increasing when taking them together [1] [2] [3] . The Thai national health surveys have reported that both the prevalence of alcohol drinking and smoking have been steady from 2004 but had minimally increased by 2011 [4, 5] . Literature suggests that each year, a small proportion of people have reported trying to stop smoking (7%) or drinking (9%) [4, 6, 7] . Knowledge of the negative effects was mentioned as one of the main reason why people stop smoking. However, many already know that excessive alcohol consumption and smoking can be addictive and can cause serious health and social harm [8] . This suggests that people respond to this knowledge differently and often people continue to smoke and drink despite knowing the potential harm.
Individual health beliefs are likely to play a key role in how people respond to such knowledge and information.
People try to make a positive change when they perceive that their current behavior may lead to a negative outcome. However, the barrier against this positive force is the unsatisfying feeling when trying to avoid their previous negative behavior or when they are unable to resist and revert to their old negative behavior. The psychological tension created when the individual's negative behavior conflicts with their belief is known as cognitive dissonance [9] . If over time they could not resist their own desire and are unable to make positive changes, often it is their mindset or beliefs that are changed instead [10] .
Giving up addictive behaviors, such as smoking, is often difficult. Many individuals may change their attitude, which is the path of least resistance, by adopting other beliefs to help reduce cognitive dissonance [11] . Health beliefs commonly found among alcohol drinkers and smokers that help minimize cognitive dissonance can be divided into two types, risk minimizing beliefs and functional beliefs. People use risk minimizing beliefs to help alleviate the seriousness of the problem by perceiving that, for them, there is less opportunity to experience any negative effects from that behavior or by minimizing the negative feature of the undesirable consequences of that behavior. An example of risk minimizing belief is the idea that 'the harms or problems associated with smoking and drinking does not apply to me' [12, 13] . Functional beliefs are related to the perceived benefits of the behavior or beliefs in the value of the behavior. For example, many smokers may feel that smoking 'is effective for reducing stress and increase concentration' [14, 15] .
Functional beliefs and risk minimizing beliefs about smoking and smoking motives have been examined since the late 1960s where researchers have developed scales for assessing these beliefs [16] . Later studies examined the associations between these two types of beliefs and smoking. Studies, including one from Thailand, have shown a strong association between risk-minimizing and current smoking [17, 18] . Smokers often normalized and minimized the dangers of smoking. In addition, evidence from Thailand and other countries, have found that risk minimizing beliefs were also associated with a reduced intention to quit smoking [12, 19, 20] and confidence to quit smoking [21, 22] . The same direction of association was found for functional beliefs [18, 23] . The association, however, between health beliefs and smoking may vary due to differences in sociocultural factors and norms in each setting [21] . Moreover, unlike smoking, only few research studies have explored the association between risk minimizing beliefs and the function of beliefs and alcohol use [7, 15, 24] despite the fact of the correlation between both behaviors [25] .
Our study aimed to 1) explore whether functional beliefs and risk minimizing beliefs were associated with the intention to quit smoking and confidence to quit smoking in Thailand and 2) explore whether functional beliefs and risk minimizing beliefs were associated with the intention to quit alcohol drinking and confidence to quit alcohol drinking in Thailand. Exploring these two beliefs with both smoking and alcohol use may increase the understanding of the complexities of health beliefs regarding these two commonly abused substances.
Methods
A cross-sectional survey was conducted among health care workers in a University Hospital in Chiang Mai, Thailand in 2013. A detailed description of the survey has been published [26] . In summary, 3204 participants (59.7% response rate) completed a self-administered online questionnaire on smoking and alcohol use as well as their beliefs about smoking and alcohol use.
Health beliefs
Health beliefs about smoking and alcohol drinking were evaluated separately using a nine-item questionnaire derived from previous literature [18, 19] . The first five items were related to functional beliefs of smoking or alcohol use. The last four items referred to risk minimizing beliefs about the risk and harms of smoking or alcohol use (Tables 1, 2 ). Participants rated their agreement with each functional and risk minimizing belief. Agreement scores ranged from one to five. A score of five indicated that the participant totally agreed with the statement and a score of one indicated that the participant totally disagreed with the statement.
Measures of intention to quit
The history of each substance used was initially categorized into four groups. The first group was for those who had never used substances. The second group was those who were former users defined as having stopped using the substance for longer than one year. The third group was those who were recent quitters defined as having recently stopped within one year and the last group of users were those who categorized themselves as currently using the substance (within the past 3 months). If participants were currently using a particular substance, they were asked about their intention to quit each particular substance using a four-item response: 1-no intention to quit, 2-intention to quit in the next six months, 3-intention to quit within six months and 4-intent to quit within 30 days. If participants indicated that they planned on give up a particular substance, they were also asked about their confidence to quit each particular substance by using a five-item response of success: 0-not at all confident, 1-not confident (< 25% chance of success), 2-moderately confident (25-50% chance of success), 3-confident (50-75% chance of success and 4-very confident (> 75% chance of success).
Data analysis
Participants who were current users and those who had stopped within the past year were used in the analysis for each substance. Separately for tobacco and alcohol consumption, a factor analysis with orthogonal rotation (varimax) was used to examine whether the nine-item questionnaires formed the two coherent health beliefs (functional beliefs and risk minimizing beliefs) as hypothesized. A loading factor of at 0.4 was used as a cutoff point [27] . Kruskal-Wallis test was used to determine the association between the agreement score for each item with intention to quit. Using predicted factor scores from factor analysis, the relationship between factor scores for each of the two beliefs and intention to quit and confidence to quit were tested using ANOVA. These associations were further adjusted for age and sex using linear regression, as it was an a-priori belief that these two factors could be considered as potential confounders. Lastly, functional belief scores and risk minimizing belief scores were categorized into quartiles and its association with recent cessation of smoking and alcohol use using logistic regression were examined. Sensitivity analyses were performed by excluding recent quitters from the analyses. A p-value of ≤0.05 was considered statistically significant. All analyses were conducted using STATA version 12.0.
Results
Of the 3204 participants, 20 participants had recently quit smoking within a year and 167 were current smokers (5.2%). It was these 187 smokers and recent quitters that are used for further analysis on health beliefs about smoking and intention to quit smoking ( Table 1 ). The vast majority of the 187 smokers and recent quitters were male, only seven female were current smokers (Additional file 1: Table S1 ). For alcohol use, 572 participants stated that they had recently stopped drinking alcohol within one year while 992 were current alcohol drinkers. It is these 1564 participants that are used for further analysis on health beliefs about drinking Agreement scores ranged from 1 to 5. A score of 5 indicated that the participant totally agreed with the statement, a score of 4 indicated that the participant somewhat agreed with the statement, a score of 3 reflected that the participant was unsure about the statement, a score of 2 and a score of 1 indicated that the participant somewhat disagree and totally disagree with the statement respectively. df = degree of freedom, Test statistic and p-value obtained from KruskalWallis equality-of-population rank test and intention to quit alcohol drinking (Table 2) . Of the 1564 participants who were current drinkers or had recently given up alcohol, 995 were females and 78 were males (Additional file 1: Table S2 ).
Health beliefs and intention to quit smoking and confidence to quit smoking
Using factor analysis with orthogonal rotation (varimax), there were four potential factors that could be derived from the nine-item questionnaire. However, only in the first two factors the individual items had a factor loading of greater than 0.4 (Additional file 1: Table S3 ), thus supporting that the nine-items form two types of coherent beliefs (Table 1) . Results suggest that current smokers and recent quitters engaged in a number of functional and risk minimizing beliefs about smoking. The most common functional belief was that "Smoking calms you down when you are stressed or upset", found in about 33.7% of smokers and recent quitters. The most common risk minimizing belief was that "The medical evidence that smoking is harmful is exaggerated", was found in 43.8% of smokers and recent quitters (Additional file 1: Table S4 ).
Results from Table 1 suggest that each of the functional beliefs were associated with intention to quit. Higher agreement in each functional belief about smoking was inversely associated with the intention to quit. Only three of the four risk-minimizing beliefs were associated with intention to quit ( Table 1) . Using factor scores derived from factor analysis, only the factor score for functional beliefs was associated with intention to quit smoking and the confidence level in quitting. Adjusted for age and sex, individuals with higher functional beliefs of smoking were less likely to quit smoking (Fig. 1) and were less confident of being able to quit (Fig. 2) . The factor score for risk minimizing beliefs was not associated with intention to quit smoking ( Fig. 1) and the confidence level in quitting (Fig. 2) . The associations with intention to quit did not materially change when recent quitters were excluded from the analyses (Additional file 2: Figure S1 ).
In a multivariate regression model, there was some weak evidence of a gradient in associations between quartiles of functional belief scores and recent smoking cessation (Wald test statistic = 3.02,df = 1, p = 0.08) as Agreement scores ranged from 1 to 5. A score of 5 indicated that the participant totally agreed with the statement, a score of 4 indicated that the participant somewhat agreed with the statement, a score of 3 reflected that the participant was unsure about the statement, a score of 2 and a score of 1 indicated that the participant somewhat disagree and totally disagree with the statement respectively. df = degree of freedom, Test statistic and p-value obtained from KruskalWallis equality-of-population rank test (Table 3) .
Health beliefs and intention to quit drinking and confidence to quit drinking
Similar to results for smoking, although there were four potential factors that could be derived from the questionnaire (Additional file 1: Table S5 ), the loading factors were aggregated towards two types of coherent beliefs ( Table 2) . For functional beliefs, approximately 20% agreed that "Drinking calms you down when you are stressed or upset" and that "Drinking makes it easier for you to socialize". The most common risk minimizing belief was that Medical evidence that drinking is harmful is exaggerated" (Additional file 1: Table S6 ). Displaying a similar pattern to the intention to quit smoking, higher agreement in each of the functional beliefs of alcohol was inversely associated with the intention to quit ( Table 2 ). All four risk minimizing beliefs of alcohol were associated with an intention to quit alcohol (Table 2) . Adjusting for age and sex, factor scores of functional beliefs and risk minimizing beliefs were each inversely associated with intention to quit alcohol drinking (Fig. 3 ) and confidence to quit drinking (Fig. 4) . Those with higher scores in functional and risk minimizing beliefs about drinking were less likely to quit drinking and had a lower confidence in quitting. Some power was loss in the sensitivity analysis but the associations with intention to quit did not materially change when recent quitters were excluded from the analyses (Additional file 3: Figure S2 ).
In a multivariate regression model, there was a gradient in associations between quartiles of functional belief scores and recent cessation of alcohol use as well as between quartiles of risk minimizing belief scores and recent cessation of alcohol use. Compare to those in lowest quartile of functional belief scores, the odds ratio Table 4) .
Discussion
Using factor analysis, our nine-item questionnaires form two coherent beliefs about smoking and alcohol use, the "functional belief" and the "risk-minimizing belief". Results suggested that, the functional beliefs were associated with the intention to quit and confidence to quit smoking. While both functional beliefs and risk minimizing beliefs were associated with the intention to quit and confidence to quit alcohol drinking.
Function beliefs, risk minimizing beliefs and smoking
When considering the intention and confidence to quit smoking, the highest agreement on risk minimizing beliefs from our sample was the skeptical belief that "Medical evidence that smoking is harmful is exaggerated". This result was similar to a previous study in Australia [19] which reflected lack of understanding in the harm or health outcomes from smoking and its consequences. This belief can usually be found in the smokers, which was also reflected in our study. However, using factor scores, our study did not find an association between risk minimizing beliefs and intention to quit and confidence to quit smoking. Risk minimizing beliefs can be considered "weak beliefs" as they can be easily influenced and changed [28] . This potential fluctuation in Higher agreement in functional beliefs about smoking was inversely associated with intention to quit and confidence to quit smoking, which has been observed in a previous study [29] . Smokers have dissonant reduction when they attempt to enhance the functional beliefs in smoking [18] . When exploring each functional belief individually, the functional belief that was most commonly found was that "Smoking can calm you down when you are stressed or upset". This is not surprising as nicotine can modulate pathways involved in stress response, depression and anxiety [30] . Our study found that the few smokers had functional beliefs about 'Smoking for social enhancement'. This is potentially due to the regulatory environment in Thailand that restricts smoking areas and has banned smoking advertisements on television and radio [20] .
Functional beliefs, risk minimizing beliefs and alcohol use
Similar to results for smoking, this study found an inverse association between functional beliefs and the intention to quit alcohol drinking. This may be because concurrent use of alcohol and smoking are common [25] . However, when exploring each functional belief individually, there were different patterns of functional beliefs between smoking and alcohol drinking. Firstly, in contrast to smoking, functional beliefs of drinking for "social enhancement" was quite common. In Thailand, alcohol use is integrated into social norms and also traditional rites. In additional, drinking is rarely perceived as a social problem [31, 32] .
Risk minimizing beliefs about drinking were significantly associated with the intention to quit and confidence to quit alcohol drinking, while this association was not found in smoking. Currently drinkers tend to have risk minimizing beliefs as most of Thai people who use alcohol are at low to moderate risk of harm, which may not show the serious health outcomes [33, 34] . Furthermore, there is conflicting evidence regarding the potential protective effect of alcohol against coronary heart disease [34, 35] , which may be why risk minimizing beliefs are associated with alcohol use and inversely associated with the intention to quit.
The present study has some limitations. The response rate of our study was 60%, which may introduce some selection bias. However, in a previous publication, we have demonstrated that our sample was representative of the source population in terms of age, sex and education level [26] . Because of the data was based on selfreport, health beliefs and the intention to quit smoking and alcohol drinking may be vulnerable to social desirability bias. However, voluntary participation, assurances of confidentiality in this study may have reduced some of the impact of social desirability bias. This study was a cross-sectional data, we can only assume the temporal relationships between decreasing functional beliefs and risk minimizing beliefs with subsequent changes in willingness to quit smoking or alcohol use. However, some evidence from prospective studies of smoking have supported this notion [13, 18] . The number of smokers enrolled in this study was small, thus the estimates were imprecise and could be underpowered to detect the association between minimizing beliefs and the intention to quit and confidence to quit smoking. As other health beliefs, in particular positive or protective beliefs, were not explored in this study, we could not provide evidence on what beliefs may be protective or promotes intention to quit. Nonetheless, this study also has some strengths. Factor analysis was utilized to derive factor scores of beliefs rather than just a single question which had previously been common in past literature [36] . It is also one of the first studies to report findings for both alcohol and tobacco use.
Conclusions
The finding that risk minimizing beliefs were associated with alcohol use and that functional beliefs were associated with both smoking and alcohol use has several implications. Risk minimizing beliefs can be overridden by giving persuasive information on the negative consequences [8] . For alcohol drinking, tools such as the Alcohol, Smoking, Substance Involvement Screening test (ASSIST) [37] which can detect and quantify the risk of harm from alcohol use may be a useful tool that can help provide individualized information and feedback.
As functional beliefs were also common, interventions to counter the cultural values and individual beliefs about the benefits of smoking and alcohol use are needed. Functional belief for stress management were commonly found. Thus smokers and alcohol drinkers ought to have or should be advised on alternative coping strategies for stress management [29] . Combined pharmacological therapy and behavioral intervention can also assist the users who have the effects of a physical addiction [38] . For functional beliefs of social enhancement attached with alcohol use, strategies employed to decrease the social value of smoking can also be applied. These may involve using classroom-based interventions, community-based strategies, and alcohol control regulations [39] .
The challenges related to prevention and treatment of alcohol addiction in Thailand has been documented. This includes "poor motivation of patients" and the "belief that patients can handle problems" [40] which coincides with functional and risk minimizing beliefs explored in this study. A study from Thailand has suggested that higher level of moral beliefs and engaging in religious activities may be a protective factor of alcohol use among adolescents [41] . This is also in line with other evidence from Thailand where a few small-scale community-based approach projects have demonstrated success in addressing such issues in tackling health beliefs and substance use. Most included tailoring policies and interventions to coincide with Buddhist values and moral beliefs of the culture in the community [42] [43] [44] . This may provide a useful example for future programs.
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